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Experimental Section
All manipulations were carried out using standard Schlenk or glovebox techniques under a dinitrogen atmosphere. Unless otherwise noted, solvents were deoxygenated and dried by thorough sparging with N 2 gas, followed by passage through an activated alumina column. Diethyl ether, tetrahydrofuran, petroleum ether, and benzene were typically tested with a standard purple solution of sodium benzophenone ketyl in tetrahydrofuran in order to confirm effective oxygen and moisture removal. Deuterated acetone and benzene were purchased from Cambridge Isotope Laboratories, Inc. The solvents were dried over activated 3 Å molecular sieves and degassed by repeated freeze-pump-thaw cycles prior to use. The preparations of (tmeda)PdMe 2 , [ASN][Ph 2 B(CH 2 PPh 2 ) 2 PdMe 2 ] (1). A benzene solution of (tmeda)PdMe 2 (0.466 g, 1.85 mmol) was added dropwise to a stirring suspension of [ASN] [Ph 2 B(CH 2 PPh 2 ) 2 ] (1.273 g, 1.85 mmol) in acetonitrile (20 mL). Within 30 minutes, the reaction turned from cloudy white to a transparent yellow. The reaction was stirred overnight, and all volatiles were then removed in vacuo to give a mixture of off-white and yellow solids. The residue was submerged in Et 2 O and stirred vigorously for 30 min to afford a fine powder. The solids were collected on a frit, washed with Et 2 O, then with 15 mL Et 2 O/CH 3 CN (4:1), and dried in vacuo to give white 1 (1.284 g, 84% yield). [Ph 2 B(CH 2 PPh 2 ) 2 ]Pd(C(O)Me)(CO) (3). Obtaining spectroscopic data for the CO insertion product 3 was difficult due to the ease of formation of dimeric 4 at concentrations suitable for NMR analysis. However, when THF solvent was first sparged with CO gas, followed by dissolution of pale peach 2 in the CO-containing solvent, a rapid color change to yellow was observed. IR analysis of the solution showed two intense ν(CO) bands at 2108 and 1694 cm -1 , indicative of the CO insertion product 3. Compound 3 reverts back to starting material 2 in the absence of a CO atmosphere. Spectroscopic NMR data was obtained by generating 3 in situ as described above CD 2 Ethylene and CO copolymerization studies. In a typical polymerization experiment, 9.3 x10 -6 mol of palladium catalyst (2, 7, or 8) in 10 mL of THF, obtained from stock solutions, were transferred to a small bottleneck glass vessel with a 1 ¼" teflon stir bar. The glass vessels were placed inside a Parr reactor, which was then charged with 100 psi CO and 100 psi ethylene. After vigorously stirring for one hour at 23 °C, the reactions were quenched with MeOH. A white precipitate was collected, washed with MeOH, and thoroughly dried in vacuo. A total of 8 polymerization experiments were performed for each catalyst system to establish reliable polymer weights for TON value comparisons.
S-5 
Special Refinement Details
The crystals contain solvent in three regions. One region contains a single ordered dichloromethane molecule, Cl(1)-C(77)-Cl(2). This molecule was refined with anisotropic displacement parameters. A second site contains two disordered molecules of dichloromethane, Cl(3)-C(78)-Cl(4) and Cl(5)-C(79)-Cl(6). These molecules were refined with isotropic displacement parameters and the geometry restrained to be similar to the geometry of the molecule in the ordered site. A further restraint was imposed to require the occupancy of these dichloromethane molecules sum to one. The third site contains four molecules of dichloromethane, Cl(7)-C(80)-Cl(8), Cl(9)-C(81)-Cl(10), Cl(11)-C(82)-Cl(12) and Cl(13)-C(83)- Cl(14) . The same restraints were applied. All residual electron density greater than 1e -/Å 3 is in this area. Refinement of F 2 against ALL reflections. The weighted R-factor (wR) and goodness of fit (S) are based on F 2 , conventional R-factors (R) are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ( F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. (1) 2227 (1) 3736 (1) 3555 (1) 14(1) 1 Pd (2) 2887 (1) 4824 (1) 3446 (1) 14(1) 1 P (1) 1962 (1) 2797 (1) 4157 (1) 14(1) 1 P (2) 3231 (1) 3658 (1) 4295 (1) 14(1) 1 P (3) 3029 (1) 5948 (1) 3393 (1) 16(1) 1 P (4) 1854 (1) 4911 (1) 2893 (1) 15(1) 1 B (1) 3221 (3) 2379 (3) 5100 (4) 16(1) 1 B (2) 1737 (3) 6294 (3) 2450 (4) 17(1) 1 C (1) 2522 (2) 2601 (2) 5163 (3) 16(1) 1 C (2) 3433 (2) 2810 (2) 4355 (3) 15(1) 1 C (3) 2329 (2) 6400 (2) 3337 (3) 18(1) 1 C (4) 1727 (2) 5542 (2) 2096 (3) 17(1) 1 C (5) 1213 (2) 2913 (2) 4366 (3) 14(1) 1 C (6) 694 (2) 2530 (2) 4022 (3) 20(1) 1 C (7) 119 (2) 2678 (3) 4147 (3) 24(1) 1 C (8) 59 (2) 3208 (2) 4637 (3) 23(1) 1 C (9) 577 (3) 3586 (2) 5000 (3) 21(1) 1 C (10) 1146 (2) 3446 (2) 4862 (3) 19(1) 1 C (11) 1884 (2) 2093 (2) 3467 (3) 16(1) 1 C (12) 2000 (2) 2161 (2) 2682 (3) 20(1) 1 C (13) 1965 (3) 1638 (3) 2154 (3) 26 (1) (4) 2816 (4) 8332 (3) 3867 (4) 96 (1) 0.354(3) C (78) 2611 (11) 8456 (8) 2760 (5) 96 (1) 0.354 (3) Cl (5) 2446 (2) 9278 (2) 2703 (2) 96 (1) 0.646(3) Cl (6) 3148 (2) 8315 (2) 3903 (2) 96 (1) 0.646(3) C (79) 3051 (5) 8693 (6) 2914 (6) 96 (1) 0.646 (3) Cl (7) -133 (3) 9618 (4) 4525 (5) 44 (1) 0.206(3) Cl (8) 1134 (3) 10034 (4) 4654 (6) 44 (1) 0.206(3) C (80) 396 (6) 9851 (16) 3957 (5) 44 (1) (81) 642 (4) 46 (11) 4796 (13) 44 (1) 0.218 (3) Cl (11) 749 (5) 9047 (5) 2434 (5) 131 (2) 0.329(3) Cl (12) 716 (5) 9460 (5) 4121 (5) 131 (2) 0.329(3) C (82) 1062 (14) 8933 (13) 3548 (6) 131 (2) 0.329 (3) Cl (13) 1000 (6) 9544 (5) 2041 (7) 131 (2) 0.253(3) Cl (14) 900 (6) 8525 (5) 3221 (8) 131 (2) 0.253(3) C (83) 497 (7) 8986 (19) 2330 (20) 131 (2) 0.253(3) ________________________________________________________________________________ S-11 (2) 2.7281(6) Pd(2)-P (4) 2.2351(14) Pd(2)-P (3) 2.3513(13) Pd(2)-P (2) 2.7808(13) P(1)-C (1) 1.805(5) P(1)-C (11) 1.821(5) P(1)-C (5) 1.822(5) P(2)-C (35) 1.797(5) P(2)-C (2) 1.807(5) P(2)-C (29) 1.810(5) P(3)-C (3) 1.804(5) P(3)-C (47) 1.811(5) P(3)-C (41) 1.831(5) P(4)-C (71) 1.808(5) P(4)-C (4) 1.811(5) P(4)-C (65) 1.821(5) B (1)-C(17) 1.636(7) B(1)-C (23) 1.642(8) B(1)-C (1) 1.664(7) B(1)-C (2) 1.686(7) B(2)-C (59) 1.631(7) B(2)-C (53) 1.634(8) B(2)-C(4) 1.659(7) B(2)-C(3)
1.675(7) C(1)-H(1A)
0.9900
0.9900 C(5)-C (6) 1.385(7) C(5)-C (10) 1.404(6) C(6)-C (7) 1.395(7) C(6)-H (6) 0.9500 C(7)-C (8) 1.387(7) C(7)-H (7) 0.9500 C(8)-C (9) 1.383(7) C(8)-H (8) 0.9500 C(9)-C (10) 1.385(7) C(9)-H (9) 0.9500 C(10)-H (10) 0.9500 C(11)-C (12) 1.391(7) C(11)-C (16) 1.401(6) C(12)-C (13) 1.372(7) C(12)-H (12) 0.9500 C(13)-C (14) 1.376 (7) C(13)-H(13) 0.9500 C(14)-C (15) 1.361(7) C(14)-H (14) 0.9500 C(15)-C (16) 1.377(7) C(15)-H (15) 0.9500 C(16)-H (16) 0.9500 C(17)-C (18) 1.395(6) C(17)-C (22) 1.397(7) C(18)- C(19) 1.377(6) C (18)-H(18) 0.9500 C(19)-C (20) 1.377(7) C(19)-H(19) 0.9500 C(20)-C (21) 1.379(7) C (20)-H(20) 0.9500 C(21)-C (22) 1.391(7) C (21)-H(21) 0.9500 C (22)-H(22) 0.9500 C(23)-C (28) 1.390 (7) C (23)-C(24) 1.405(7) C(24)-C (25) 1.369(7) C(24)-H (24) 0.9500 C(25)-C (26) 1.395(7) C(25)-H (25) 0.9500 C(26)-C (27) 1.371 (7) (48) 1.377(7) C(47)-C (52) 1.391(7) C(48)-C (49) 1.398(7) C(48)-H (48) 0.9500 C(49)-C (50) 1.388(7) C(49)-H (49) 0.9500 C(50)-C (51) 1.382(7) C(50)-H (50) 0.9500 C(51)-C (52) 1.391(7) C(51)-H (51) 0.9500 C(52)-H (52) 0.9500 C(53)-C (58) 1.392(7) C(53)-C (54) 1.405(7) C(54)-C (55) 1.386 (7) (1) 139 (2) 143 (2) 133 (2) 10 (2) 41(2) -6(2) Pd (2) 145 (2) 135 (2) 141 (2) 2(2) 51(2) -6(2) P (1) 148 (7) 143 (7) 134 (7) -8(5) 45(6) -21(5) P (2) 146 (7) 140 (7) 134 (7) 10 (5) 45(6) -12(6) P (3) 171 (8) 143 (7) 163 (7) 2(6) 58(6) -13(6) P (4) 147 (7) 149 (7) 158 (7) 14(6) 49(6) -4(6) B (1) 170 (30) 160 (30) 160 ( (56) 200 (40) 340 (40) 530 (40) 220 (30) 180 (30) 150(30) C (57) 410 (40) 300 (30) 370 (40) 110 (30) 200 (30) 160(30) C (58) 250 (30) 230 (30) 270 (30) 100 (30) 60 (30) 50 (20) C (59) 170 (30) 230 (30) 210 (30) 30 ( (60) 440 (40) 320 (30) 280 (40) 20 (30) 120 (30) -140(30) C (61) 710 (50) 400 (40) 240 (40) 70 (30) 120 (40) -180(40) C (62) 560 (50) 400 (40) 280 (40) 180 ( (63) 560 (50) 220 (30) 490 (50) 100 (30) 150 (40) -20(30) C (64) 450 (40) 290 (30) 340 (40) 100 (30) 140 (30) 50(30) C (65) 180 (30) 170 (30) 190 (30) 50 (20) 90 ( Cl (1) 477 (11) 670 (12) 455 (11) 204 (9) 289 (9) 101(9) Cl (2) 450 (11) 667 (12) 442 (11) 161 (9) 143 (9) 167(9) C (77) 340 (40) 450 (40) 350 (40) 120 (30) 200 (30) 50(30) ______________________________________________________________________________
